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Objective: The objective of this article was to summarize the relationship between some
components of metabolic syndrome (MetS) and the histopathologic findings in bladder cancer
in a Chinese population.

Methods: We retrospectively analyzed data of 323 patients from the Department of Urology,
Second Hospital of Tianjin Medical University between January 2012 and January 2014. All the
patients were diagnosed with bladder cancer for the first time. Age, height, weight, histologic
stage, grade, the presence of hypertension, diabetes mellitus, and body mass index were evaluated.
The 2009 American Joint Committee on Cancer TNM staging system was used, with Taand T1
tumors accepted as lower stage and T2, T3, and T4 tumors as higher stage bladder cancers. Also,
pathologists assigned tumor grade according to the 1973 World Health Organization grading
system. Noninvasive papillary urothelial neoplasms of low malignant potential were regarded as
low grade. Analyses were completed using chi-square tests and logistic regression analysis.
Results: Of the 323 patients, 164 had hypertension, 151 had diabetes mellitus, and 213 had a
body mass index =25 kg/m?. MetS was significantly associated with histologic grade (P<<0.001)
and stage (P=0.006) of bladder cancer. Adjusted for age in binary logistic regression analysis,
the presence of MetS predicts the risk of higher T stage (odds ratio =4.029, P<<0.001) and grade
(odds ratio =3.870, P<<0.001) of bladder cancer.

Conclusion: The patients with MetS in the People’s Republic of China were found to have
statistically significant higher T stage and grade of bladder cancer.

Keywords: metabolic syndrome, primary carcinoma of the bladder, diabetes mellitus,
hypertension, obesity, histologic grade and stage

Introduction

Bladder cancer is one of the most common malignant neoplasms in the world.' It is
the sixth leading cause of new cancer cases and ninth leading cause of cancer-related
mortality worldwide. According to the data provided by the International Agency
for Research on Cancer in 2012,2 55,486 cases and 26,820 deaths were estimated for
the population in the People’s Republic of China, which accounts for a large propor-
tion of bladder cancer in East Asia (85,451 cases and 37,491 deaths). In developed
countries, ~360,000 men and women are diagnosed with bladder cancer; the highest
incidence rates are found in the countries of Europe and North America.> However,
it is of note that the incidence of bladder cancer has been steadily increasing in the
People’s Republic of China over recent years.*
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Several risk factors have been implicated in urinary bladder
carcinogenesis, such as chemical industrial products, smoking,
and urinary tract infection.”” Metabolic syndrome (MetS) is
characterized by overweight, hypertension, blood glucose, and
dyslipidemia. The age-adjusted prevalence of MetS is 9.8%
in males and 17.8% in females in the People’s Republic of
China.? It has consistently been associated with an increased
risk of cardiovascular diseases and type 2 diabetes, also with a
risk of urinary tract diseases.’ In recent years, a large number
of epidemiological studies have shown that MetS is closely
related to the occurrence and development of a variety of
malignant tumors. Also, some researches showed that MetS
promotes tumorigenesis by a number of inflammatory mol-
ecules including interleukin-6 and tumor necrosis factor-o..!%!!
Association between MetS and prostate cancer, liver cancer,
and colorectal cancer has been reported; however, there is
a limited large-sample research to evaluate the association
between the MetS and risk of bladder cancer in a Chinese
population, for separate components and for MetS factors com-
bined. The aim of this study was to investigate the association
between components in the MetS (single and combination)
with a risk of bladder cancer in a Chinese population.

Patients and methods

After obtaining approval from the Institutional Review Board
of'the Second Hospital of Tianjin Medical University, a total
of 323 patients at our institution from January 2012 to January
2014 were retrospectively selected for the analysis. Clinical
and pathological information were retrospectively obtained
from patient charts and electronic medical records, includ-
ing age, sex, height, weight, body mass index (BMI), blood
pressure, fasting serum glucose, tumor grade, and stage. All
patients had primary bladder urothelial carcinoma. Patients
with metastatic bladder urothelial carcinoma, carcinoma in
situ, adenocarcinoma, or squamous cell carcinoma at diag-
nosis were excluded from this study.

Pathological stage was diagnosed by a single pathologist
according to the 2009 tumor—node—metastasis (TNM) classifi-
cation staging system. Ta and T1 tumors were accepted as lower
stage bladder urothelial carcinoma. T2, T3, and T4 tumors were
accepted as higher stage bladder urothelial carcinoma. Also,
tumor grading was done according to the 2004 World Health
Organization grading system. Patients who had noninvasive
papillary urothelial neoplasm of low malignant potential were
regarded as having low-grade papillary urothelial cancer.

MetS was defined according to the Chinese Diabetes
Society definition.'? MetS was diagnosed when complying
with three or more of the following abnormalities: patients

were diagnosed with MetS when they had three or more
of the following indications: 1) BMI =25.0 kg/m?,
2) fasting plasma glucose =6.1 mmol/L or 2-hour plasma
glucose =7.8 mmol/L, 3) systolic blood pressure =140 mmHg
or diastolic blood pressure =90 mmHg, 4) triglyceride
(TG) =1.70 mmol/L or high-density lipoprotein cholesterol
(HDL-C) <0.9 mmol/L in males and <1.0 mmol/L in
females. Participants met the criteria for high blood pres-
sure or high fasting glucose concentration if they underwent
hypertension or hyperglycemia treatment. BMI was calcu-
lated as weight in kilograms divided by the square of height in
meters. Because our database does not include the HDL-C and
TG, in order to study, we used a modified Chinese Diabetes
Society definition. MetS was diagnosed when complying with
the first three conditions of the aforementioned criteria.

Statistical analysis was performed using statistical
software (SPSS, version 17.0; SPSS Inc., Chicago, IL, USA).
Analyses were completed using chi-square tests and logistic
regression analysis. All tests were two-sided with P<<0.05
considered to be significant.

Results

As given in Table 1, among the 323 patients analyzed in
our study, there were 255 males and 68 females, with an
average age of 69.8115.821 years. MetS was found in
64 (19.8%) patients. Some components of MetS such as
hypertension, diabetes mellitus (DM), and BMI =25 kg/m?
were determined in 50.8%, 46.7%, and 65.9% of patients,

Table | Patients and tumor characteristics

Clinical characteristics N (%)
No of patients 323
Sex
Male 255 (78.9)
Female 68 (21.1)
Age (mean £ SD) (years) 69.81+£5.821
T stage
Higher stage (T2, T3, and T4) 56 (17.3)
Lower stage (Ta, T1) 267 (82.7)
Histologic grade
High grade 173 (53.6)
Low grade 150 (46.4)
HBP 164 (50.8)
DM 151 (46.7)
BMI (kg/m?)
=25 213 (65.9)
<25 110 (34.1)
MetS
Yes 64 (19.8)
No 259 (79.9)

Abbreviations: SD, standard deviation; HBP, high blood pressure; DM, diabetes
mellitus; BMI, body mass index; MetS, metabolic syndrome.
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Table 2 Comparison of pathological characteristics between
patients with or without metabolic syndrome

Variable MetS Non-MetS P-value
No of patients 64 259
Age (mean £ SD) (years) 65.05x1.618 70.98+5.885 <0.001
Sex 1.000
Male 51 204
Female 13 55
T stage, n (%) 0.006
Higher stage 19 (29.7) 37 (14.3)
Lower stage 45 (70.3) 222 (85.7)
Histologic grade, n (%) <0.001
High grade 47 (73.4) 126 (39.0)
Low grade 17 (26.6) 133 (61.0)

Abbreviations: MetS, metabolic syndrome; SD, standard deviation.

respectively. The clinicopathological demographics of
characteristics between patients with or without MetS were
demonstrated in Table 2. Sixty-four (19.8%) patients were
diagnosed with MetS. The mean age of the patients in the
MetS group was 65.0521.618 years and non-MetS group was
70.98+5.885 years. Lower (Ta, T1) and higher (T2, T3, T4)
tumor pathologic stages were found in 70.3% and 29.7% of
patients with MetS, respectively, and histopathologic low
grade and high grade were found in 26.6% and 73.4% of
patients, respectively. According to our data, statistically sig-
nificant differences were observed in tumor pathologic stage
(P=0.006) and tumor histologic grade (P<<0.001) between
patients with and without MetS. In age-adjusted binary
logistic regression analysis, the presence of MetS predicts
the risk of higher T stage (odds ratio =4.029, P<<0.001)
and grade (odds ratio =3.870, P<<0.001) of bladder cancer.
Also, some MetS parameters (except serum TGs and serum
HDL-C) were depicted in Table 3.

Discussion

In recent years, a large number of epidemiological studies'?
have shown that MetS is closely associated with the occur-
rence and development of urinary tract diseases, and the vast
majority of research confirmed that MetS was related to the
pathogenesis and prognosis of prostate cancer.'* However,
limited information was available on the association between
MetS, as well as the components of MetS, and bladder cancer.
So, we explored the association between MetS, as well as
the components of MetS, and grading and staging of bladder
urothelial carcinoma.

In this study, we retrospectively reviewed 323 patients at
our institution, comparing those with MetS with those with
non-MetS to assess its potential association with histologic
stage and grade of bladder cancer. At the same time, we also
assessed the relationship between the three components of
the MetS (obesity, DM, hypertension) and bladder cancer
histologic grade and stage.

Obesity is one of the characteristics of MetS, according
to the population-based longitudinal study in the People’s
Republic of China; standardized prevalences have reached
up to 9.1% for obese population.'® Obviously, it has already
accounted for a significant proportion. Therefore, as clinical
doctors, we should pay close attention to the disease, espe-
cially malignant tumor caused by obesity. A number of
studies have shown that obesity is associated with many
malignant tumors, and some studies have shown an increased
risk.'! As we know, the relationship between obesity and
diabetes, especially type 2 diabetes, is definite. Obesity and
DM represent two important components of MetS; epidemio-
logical studies have shown that obesity and type 2 diabetes
are associated with an increased risk of several cancers, such

Table 3 Binary logistic regression analyses examining patients with MetS for histopathologic stage and grade of bladder cancer

Variable Stage OR (95% CI)* P-value Grade OR (95% CI)* P-value
Lower Higher Low High

MetS
Yes 45 19 4.029 (2.026-8.012) <0.001 17 47 3.870 (1.977-7.578) <0.001
No 222 37 133 126

BMI (kg/m?)
=25 169 44 0.417 (0.209-0.831) 0.013 84 129 0.410 (0.255-0.661) <0.001
<25 98 12 66 44

DM
Yes 105 46 0.114 (0.054-0.237) <0.001 56 95 0.449 (0.284-0.711) 0.001
No 162 10 94 78

HBP
Yes 133 31 0.702 (0.390-1.262) 0.237 70 94 0.698 (0.447—-1.090) 0.114
No 134 25 80 79

Note: *Adjusted for age in logistic regression model.

Abbreviations: MetS, metabolic syndrome; OR, odds ratio; Cl, confidence interval; BMI, body mass index; DM, diabetes mellitus; HBP, high blood pressure.
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as kidney, colon, and liver.'®!"” The link between obesity and
cancer seems to be related to insulin resistance and high
serum level of insulin-like growth factor (IGF)-1.%° IGF-1
could stimulate proliferation and inhibit apoptosis, which
could ultimately result in cancer. Previous reports showed
that IGF-1 played an important role in the development of
prostate, lung, and liver cancers. Association with bladder
cancer has also been presented.?'”> A BMI =25 kg/m? was
used as measurement for obesity in our study. Our results
showed that the value of the BMI (obesity) is associated
with the pathological grade and stage of bladder cancer in a
Chinese population. So far, there are many studies exploring
the association between obesity and risk of bladder cancer.
Several epidemiological studies have also confirmed that
obesity was positively associated with bladder cancer
risk.'®172 Two reasons may be used to explain these results.
Biochemically, excess energy in hosts can contribute to
risks of carcinogenesis.?* Excessive fat is also associated
with systemic inflammatory response, which may play an
important role in cancer.”

Additionally, a number of large cohort studies have made
efforts to indicate that there is a higher risk of cancer in
populations with DM. Zhan et al*® performed the first study
to investigate the characteristics of glucose metabolism in
different kinds of cancer in a Chinese population; the results
revealed that high level of fasting plasma glucose had a
relationship with bladder cancer, and the incidence of hyper-
glycemia is higher than that of hypoglycemia in the same
kind or different kinds of cancer. According to our study, we
found that DM was associated with pathological grading and
staging of bladder cancer. Possible reasons may be 1) reduced
insulin sensitivity and elevated levels of IGF-1, which may
in turn stimulate cell proliferation and play an important role
in the processes of cancer development and metastasis.?’**
2) In addition, hyperglycemia causes dysfunction of the
vital cellular signal system regulated by the protein kinase
C family, which induces the processes of tumor growth and
metastasizing in carcinogenesis.

The impact of hypertension and antihypertensive drugs
on malignant tumor is still a controversial issue. In the litera-
ture, several research evidence has indicated that hyperten-
sion in itself represents a significant risk for malignancies,
even in a long-term prospective study.” One prospective
study demonstrated that systolic blood pressure and risk of
cancer mortality were positively correlated only after 5 years
of follow-up.*® However, little is known about possible
pathways between hypertension and cancer.’! Dal Moro
et al*? performed retrospective analyses of 343 patients, and

reported that only hypertension was significantly associated
with risk in men among single MetS components. Grove
et al,?* who conducted a retrospective review of 63 patients,
reported no association. There was a nonsignificant correla-
tion between bladder cancer and various kinds of antihyper-
tensive drugs. A study with a total of 1,585 cases conducted
in Los Angeles has shown a reduced risk of bladder cancer
among hypertensive patients who did not use antihyperten-
sive drugs regularly.’* However, there are little data about
the association between hypertension and bladder cancer in
a Chinese population. Our study showed that there was no
correlation between hypertension and histopathologic stage
and grade of bladder cancer, but we did not analyze the
relationship between antihypertensive treatment and grading,
staging, and prognosis of bladder cancer.

According to our data, in the three parameters of MetS,
when assessed individually, it has been found a negative or
no statistically significant association with histopathologic
stage and grade of bladder cancer. However, when they are
considered MetSs, patients were found to have statistically
significant higher T stage and grade of bladder cancer.

Limitations

Our study is not devoid of limitations. First and foremost is
its retrospective characteristic and the limited study sample,
although all data were extracted from our medical institu-
tion, the possibility of selection bias cannot be excluded.
In addition, factors that are definitely proved to be associ-
ated with bladder cancer risk (such as smoking, urinary
tract infection) are not included in the study, which can be
related to the MetS. Furthermore, unlike prior studies, our
database does not include the HDL-C and TG; it is possible
to exclude the patients with MetS actually. Finally, although
the BMI can replace central obesity, it cannot accurately
explain abdominal obesity, percentage of fat, and body fat
distribution.

Conclusion

Patients with MetS were found to have statistically signifi-
cant higher T stage and grade of bladder cancer, while the
parameters of MetS, BMI, DM, and high blood pressure, can-
not individually predict higher T stage and grade of bladder
cancer. Further researches are needed to confirm our study
and to study all urinary tract infections.
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